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Del Monte Forest 
- -- -----q' 


Total wood-producing area -- 4097 acres. 


Total present volu:ne of merchantable green 


timber -- 54,000 cords, or 28,000,000 teet B.M. 
Present annual growth -- 3900 cords. 


Present average annual cut -- 700 cords 


(1500 short cords). 


RecO%!1!nendations 


Build up the cord-wood market; at prelent 


it is estimated that 1500 cords a year can be 


disposed of locally. 


Increase the annual cut to 2500 cords for 


the next ten year.. 


Cut for wood only in such a way as not to 


reduce the aesthetic value of the forest along 


drives and about residence sections. 
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Introdu Ç.t.!ga 


The Del Monte Forest, aside from it s great popular and 
Icientific interest, has several characteristics which especially 
adapt it for the practice of forestry. It is situated adjacent to 
a considerabls market for the product -- cordwood; it is essentially 
a pure forest of a 8pecies which may be grown on a short rotation -- 
Monterey pine (Pinus radiata Don.); an extensive system of roadways 
makes every part of the forest accessible; a large part of the area 
ie chiefly valuable for wood production, or for the aesthetic 
properties of the forest cover. 
Realizing the possibilities of the tract and the value 
of a eyst6.natic plan of forest management. the Pacific Improv
ent 
Company agreed to have the author do the necessary field work and 
prepare the working plan as a subject for this thesis, with the 
approval of the Division of Forestry of the University of California. 
This plan, if adopted, awing to the brief time allowed 
for the securing of data on which it is based and to changing condi- 
tions, should be revised after tsn years where experience suggests 
improvaent. 
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During the work a number of problems of scientific 
interest developed, luch al the excelsive cone bearing of young 
Bishop Pine and the development of secondary branch whorls and 
false growth ringl in Monterey Pine, without apparent relation to 
growing conditionl. A dilcullion of these Iubjects would be out 
of place here. 
During the preparation of thil plan, Much valuable 
assistance and information was given by officiall and employeel of 
the Pacific Improvement Company and the Monterey County Water Works. 
The Diltrict Office of the U. S. Forest Service, in San Francisco, 
gave permislion to ule a report on the Monterey Pine. Dr. B. P. 
Ueinecke, Pathologilt of the U. S. Bureau of Plant Indultry, 
identified some Ipeclmenl of fungi. Dr. E. c. Van Dyke, of the 
University of California, identified several inlect specimens. 
Yr. G. A. Coleman, also of the Unive
lity of California, has kindly 
given permillion to take certain data, relating to insect control 
and a lilt of grassel, from a typewritten paper on the region under 
conlideration. 
Aisiitant Professor Donald Bruce and Profelsor D. T. 
Uason, of the Divilion of Foreltry of the University of California, 
have given valuable allistance and advice, for which the writer il 
very grateful. 


-3- 



... 


a 


.. 



PART ! 


GENERAL DEScmM'ION 


1. Location and Area 
-- 


The Del Monte Forest, owned by the Pacific Improvement 


Company of San Francisco, occupies the greater part of the Monterey 


peninsula in Monterey County, California, adjoining the cities of 


Monterey and Pacific Grove on the south and west. 


The forest 


compriles a lingle parcel, all partl of which are within five milel 


in a direct line from the center of Monterey. 


Portionl of the 


tract along the borders are, from time to time, subdivided and sold 


in Imall lots. 


The forelt originally occupied a considerable part 


of the prelent lite of Pacific Grove. 


The land W&I acquired by the Company in 1878. It 


conlilts of portionl of the old Spanish ranchel -- Point PinOI and 


El Pescadero. 


Early owners grazed the land, ae is evidenced by 


Many Iharply defined grallY openingl, and previoul to 1896 heavy 


unregulated cutting w&e practiced. 


The area to which thil plan Ipecifically appliel il 


approximately 5,638 acres. 


The boundariel are indicated on the 


acco
panying map. A deduction of 26.2 acres il made for Clay Pitl 


reservoir lite. The Pebble Beach subdivilion and land owned by the 


Company within the city limitl of Pacific Grove are not included, 
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since the lII1all amount of timber on these tract. has a tar great.r 
ulthetic than commercial value. 


2. PhYøic
a
hic Featur.. 
a. Climate .- The climate of the Monterey peninsula i. very mild. 
There il a range of temperatures between the average 
maximum and avsrage minimum of lei. than 12 0 1. The mean 
annual temperature for 50 years at Uontersy 1. 56.4 0 F. 
(U.S. Wsather Bureau, 1915). The average maximum 
temperature, 6l.9 0 F., occurl in August, the average 
minimum, SO. 2 0 1. , in January. The maximum temperature 
il 80 0 1., the lowest 30 0 1. 
The average annual precipi
ation since 1899 il shown 
by recorda of the Monterey County Water Works, taken at 
Clay Pita reservoir in the center of the tract, to be 18.13 
inches, the maximum being 29.66 inches, and the minimum 
10.19 inches. The heaviest rainl occur from Dece:nber 
let to April lit. The last important rain 1n spring 
usually falls before Kay 15th. There is ueually no 
rain during July and Augult, but heavy fogl during !lay, 
June, JUly, and August prevent excessive drought until 
leedlingl are well eøtablilhed. September L
d October, 
baing without fog and with little rain, are the month. of 
greatelt fire danger. The prevailing winds are fro
 the 
weet. Periodic levere windstorms during the early spring 
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months are an important factor in dealing with the shallow 


rooted Monterey pine. 


The long growing lealon, the high relative humidity 


of the air, and I
er fogs during the growing period in 


the imcediate vicinity of the forelt, account for the 


remarkable growth of Monterey pine, which the scanty rain- 


tall would not otherwise support. 


Table I --- Climatological Data 


Jan. 


Max. 
Ann. 


Min. 
Ann. 


Mean 
.Ann . 


ATerage monthly Precipitation -- Inche8 -- 1899-1915* 


Average monthly Temperature8 -- Degree8 F. -- 50 yr8.11 


Max . 
dail 
80 


Mean 
Ann. 
56.4 


*Records of the Monterey County Water Work8, taken at Clay Pits reservoir. Doel 
not include 1909. 


Hu. S. Weather Bureau Recordl for Monterey. Length of record8, 50 yr8. 


b. TOÐo
raDhy .-- The Monterey peninsula extends out from the mainland 


about four miles, between Carmel and Monterey BaYI, and is 
from at to about 5 m11el in width. The coast line is 


generally irregular and broken by rocky points. The 


central backbone, or ridge, reachel itl highelt point, 
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about 800 ft. above the sea. near the ealtern boundary of 
Rancho m. Pelcadero. The slope from this point toward 
the north and south is quite steep. thil being the most 
rugged part of the tract. Toward the west and northwest 
the slope to the ocean is very gradual, being 80mewhat 
broken in the upper portion by the gulches of &a.mill and 
Seal Rock Creeks. For a considerable distance back trom 
the shore on the west and northwest, the surface is very 
even. From Carmel Hill, Pescadero Creek runs southward 
through a steep canon to Carmel Bay. Near the beach on 
the southwest. at pt. Douty, there il a sudden rile to 
an eleTation 0 f 250 ft. The streams are all intend ttent 
in character and no permanent springl exist on the tract. 
Clay Pits reservoir. to which water is brought by pipe 
line, supplies the peninlula with water. 
Beginning jUlt south of the Pt. Pinol light- 
house, a series of sand dunes follows the beach to Sawmill 
Creek, extending inland from one to two thousand feet. 
ending in abrupt slopes at the edge of the forest. A 
second sBriel occurs between Seal Rock Creek and Cyprels 
Point, and Itretchel inland nearly half a mile. Except 
in a ff1W places, these dunes are well fixed by Ihrubs and 
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stunted treel, and are encroaching on the forelt only 


very slowly. 


In general, the lurface is _ooth and firm, 


with rew rock outcroppingl, and with few exceptionl, 


all partl of the tract may be ealily reached by wood 


roadl. 


Becaule of the .andy soill, these roada blcome 


badly cut by running water. 


c. Glolo
 
 Soila .-- The principal rocks of the peninlula belong 


to four general groupi -- granites, basalt., .andltonel, 


and Ihales. 


The granite is the moat abundant and i. 


relponlible for the central ridge and the rocky points 


along the coast line. 


Itl compolition varies greatly, 


but the percentage of feldlpar il ulually high. When 


expo led, the granite rapidly dilintegratel, and much of 


the soil ia light and gravelly in character. 5andltone 


and Monterey Ihale appear throughout the area. In the 


region of Huckleberry Hill, beds of .andltone are quite 


near the lurface and account for poor trse growth there. 


The balalt appe&rl in a great dyke, extending from a 


point near Chinele Cove back toward Carmel Hill,* and 


appeara in Pelcadero Canon. Depoaitl of diatomaceoul 


earth occur to the ealtward. The aand of the dunes ie 


nearly pure white lilica. 


*The name Carmel Hill il used here to di.tinguiah the point northealt 
of the Carmel Hill Gate from that on the oppolite .ide of the county 
road, or Huckleberry Hill. 
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There il a conliderable variety of soill. The 


beet soil. a deep fine landy loam, liel in a belt from one 


half to one mile in width along the lower 110pe., inlide 


the land hilli. 


Thil loil lupports the belt tree growth. 


On the upper Ilopel the loill are shallower and of coarler 


texture, for the mOlt part gravelly and sandy olaYI. On 


the elopel to the louth and welt of Huckleberry Hill, the 


loil is sandy and often quite shallow. 


On the Iteeper 


Ilopel in this region. the treee often give way to brush 


areal. 


South of the reserToir there il conliderabls clay. 


and here the eoil il apt to bake. 


Except in a few placel. 


even the poorer loile lupport a fair growth of pinel. 


d. Market , Socißl . 
 Indultrial Conditions .-- The total population 


of the Monterey peninsula. al Ihown by cenlul reportl and 


the recordl of the Monterey County Water Company, il 


approximately 10.000, conlidering only the average of 


permanent relidentl. Practically the whole population ie 


centered in the townl. There is a conliderable IUMCer 


tourist population. In 1914 the population by di.trict. 


W&I al followl: 


Monterey 
Pacific Grove 
U.S. 
il. prelidio 
Del Monte 
Carmel 
Pebble Beach and 
outlying 


5.000 
2.500 
1.200 
500 
500 


300 
Total 10 ,000 
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The number of families and other unitl, or 


probable userl of fuel, may be 8ummarized al follo.1 for 


December 31, 1915: 


Total 


1,656 
1,503 
407 
72 
3,638 


Pacific Grove 
Monterey 
Carmel 
Other placel 


Several year. ago many of thele utilitiel were 


very heavy u.erl of pine wood and provided an excellent 


market. 


The Hotel Del Monte and bathl and othsr hotell 


now use oil fuel largely. 


The Presidio of Monterey 


fo
erly contracted annually for 3,000 cordi, but has 


recently begun u8ing live oak wood from the Carmel Valley. 


Coal and ruel oil are burned to 80me extent. 


There il considerable competition for the wood 


market. 


The David Jacks Corporation owns timber land 


adjoining, equal in area to that of the Del Monte Forest. 


Tractl of land sold for residence litel are often cleared and 


the wood .old. Oak .ood is delivered in Monterey from the 


Carmel Valley at a lel11ng price of about one dollar per cord 


more than pine lells for. 


After years of experience, the Company's Superin- 


tendent of roads and forelt believel that from 2,000 to 3,000 
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California cord.. may be locally disposed of annually. 


A8 to the pOllibility of Ihipmlnt, the tracks of 


the Southern Pacific Railroad extend into the fore It at 


the northwest corner, where a favorable loading place ie 


offered. The diltance to Ban Francilco is about 124 


milee. The freight eXpenle would be about '3.00 per oord. 
Whole.ale wood dealers in Ban Francilco pay ".00 to ".50 


per cord for pine wood, f.o.b. Ihipping point. 


At the 


pre lent time the wood market in that city is rather poor, 


owing, partly. to ths cheap supply obtainable from 


wreckage at the Exposition Grounds. 


The .ubject of market, 


including the relative value of substitute. for wood now 


being used locally, Ihould be further investigated. 


e. Transportation .-- The Southern Pacific Railroad extendl into the 


foreet at the northwest corner. 


A right of way for the 


exteneion of th11 railroad through the foreet to Carmel wal 


surveyed and cleared leveral year. ago, but the extenlion 


will probably not be made eoon. 


A system of excellent 


roads traverlee the area. 


Several roadway. have been 


cleared. and old wood roade extend to all partl of the tract. 


Thele are grown up to lome extent, but can easily be made 


usable. 


(See map.) 


* About 1200 to 1700 ordinary cordi. A California cord conliets of two 
tiere of 14-inch wood, 4 feet high. and 8 feet long. A recent 1-. 
pal.ed by the State Legillature requirel 128 cubic feet to the cord. 
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f. 
 Clallification .-- There i. little cultivated land on the 
Monterey peninlula. A large part of the area, outlide 
of the c1tiel of Monterey and Pacific Grove on the north 
and the relidence diltrictl of Carmel and Pebble Beach 
on the louth, i. covered with pine forelts. In doing 
the reconnail&ance work for thil plan. the land was 
claslified and the typel lurveyed and placed on the 
accompanying map. The area by typel wal then obtained 
with a planimeter. 


Table II - Areal by Type. 


Type Area in Acrel 
Total fore.ted 4517.8 
Grassy open land 550.5 
Sand hilll (barren) 415.4- 
Brulh land 149.5 
Adminlltrative 4.8 
Total 5638.0 


Thele classes conltitute the total area within 
the boundl indicated on the map. exclulive of 26.2 acrel 
around Clay PHI reservoir. The total area of .and hUll 
1. about 498.2 acrel, 82.8 acrel of which il Iparsely 
timbered. The admin1ltrative area conli.t. of snclolurel 
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at the gatewaYI entering the forelt and the opening in 
which the patrolman lives at the relervoir. The open 
land consilts of a conliderable graelY strip of 84 acres 
along the beach between pt. Cypreel and the sand hilll, 
and a gralsy plain of 248 acre I along the beach fro
 
the mouth or Seal Rock Creek to the land dunee at 
Sawmill Creek, together with many Bmaller grallY openingl 
ecattered through the foreet, the mOlt extensive of which 
appear on the louth Ilope below the Carmel Hill gate. 
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PART n 


m FOREQI 


1. Fore
 Types 
For purposes of management the forest area of 4517.8 acres 


may be treated by types according to the epeciel predominating, al 


Ihown in Tabls III below. 


Table III - Area of Forelt Typel (Acres) 


Predominant Speciel 
Age yrl. 
onterey Age yrs. Bishop Age yrs. Monterey Age yrs. Gowan 
Pine Pine Cypresl Cypr88 I 
1-20 1034.2 15 161.0* all 97.8 1-15 2.3 
aged 
21-40 255.4 50 1.8 
4l-60 12'70.8 
Irreg. 1236.5 
Beach 
protec- 
tiOD 
Belt 158 . 0 - 
- 
Totall 4254.9 161.0 97.8 4.l 
Total forested - all speciel 4517.8 
*Approximate area -- see below. 


The Monterey pine is the only speciel of commercial 


importance. 


It will be considered in detail later. 
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a. BilhoJ) f!!l! (Pinus muricata - Don.).- This speciel occurs in pure .tands 
on the welt Ilope of Huckleberry Hill. Scattered treel may be 
found, mixed with Monterey pine, 
ver a much larger area than is 
indicated on the map, extending from the lummit of Huckleberry 
Hill to a point just east of the reservoir. The Bpeciel is 
confined to an area of about 1,000 acrel, burned over by a fire 
in 1901, and all but a very few surviving treel are 14 to lS 
year I old. The soil here is Ihallow and gravelly, and the 
young stand il very dense; consequently the treel are very small, 
being only 5 to lS feet high and mostly lesl than 1 inch in 
diameter at breast height. (See photograph, p. 18.) 
The area of pure Bilhop pine was Iketched on the map 
by ridges and Itre&m courses and from field notel taken at 
different pointe, 10 that the acreage given il only approximate. 
Owing to the density of the Itand, an accurate survey would be 
very tedi
ul and expensive. (For further dilcuslion, eee 
appendix.) 
b. Monterey Cypresl (Cupressul macrocarpa Hartw.).-- Thil Ipecies, because of 
its peculiar history and picturesque beauty in its natural habitat, 
hal attracted world-wide interest, and many erroneoul assumptionl 
have been made concerning it. Itl aesthetic value is very 
1::1portant. On the Company's land it occupies a narrow strip, 500 
to 1,000 feet wide, along the beach from Pt. Cyprels to 
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Monterey Cypres8 Type 


in which no cutting il 


done except to remove 


the debri8 of wind 8torml. 
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Gowan Cypr8S1 
(Cupr881U8 goveniana Gord.) 


Trees which survived the fire 


of 1901. 


(The coo
al8 staff 


il 4 ft. high.) 
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Bilhop Pine.-- Young tree I on area burned over in 1901, 


4 to 6 ft. in height, and 14 to 15 year I old. 


Note conel on 


ømall treel. 


The leed which produced the Ie tree I came from 


charrsd cone I luch al those in the foreground. 
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Denee Itand of young pines after the fire of 1901. 
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Pt. Pelcadero. The total area il about 118.8 acrel, 21.0 acre I 
of which il in the Pebble Beach lubdivilion. There 1e a ømel1 
amount of Wonterey pine on the area al indicated on the map. (For 
further dilcullion, lee appendix, p. 63.) 
c. Gowan CYpresl (Cupreilul goveniana Gordon).- Gowan cyprell OCCurl in 
small patchel on the wSlt 110ps of Huckleberry Hill, mixed with 
Bilhop and Montsrey pines on the burned area. Scattered treel 
are found a1.:Doet to the relervoir. Two mall areal, 4.1 acrel, 
wsrs placed on the map where thie tres forml dsnse Itandl. One 
of thels lurvived the firs of 1901. The tree I there are only 
10 to 15 feet high, the older onel being about 50 years old. 
The other are
 cO&5iste of mere sw1tchss that have come in si
ce 
ths fire. Theee tiny trees. often only 12 inches high, but 10 
to lS years old, bear conel 1
 abundance. Thil type has no 
value other than the interest taken in the peculiaritiel of the 
species. 
d. Montere'y fj.n
 (Pinus radiata Don. ).- This ie by far the most abundant 
speciel and the o
ly one consilered for wood production. The 
actual timbered area in thil type, 4254.9 acres, excluding 
natural openings, has beer. subdivided for management by 2O-year 
age classel and by quality of site. (See map.) Three site 
qualities are recognized, site I being the best, and site III 
the poorest. A summary is made in Table IV. Thl age of the 
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Table IV - Areal by Age Clalsel and Site 
Quality -- Monterey Pine 


Age Clals or Site Quality Area in Totals 
Sub-type Acrel 
1 - 20 yrl. I 138.5 
1 - 20 yrl. II - III 895.7 1034.2 
21 - 40 yr.. II 255.4 255.4 
41 - 60 yrs. I - II 1570.8 1570.8 
Irregular I 364.0 
Irregular II - III 872.5 1236.5 
Beach protec- 
tion Bslt III 158.0 158.0 
Total 4254.9 
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majority or the treee in the stand was taken as the basis 
for division into age claleel. In all the ags clalsse 
many treel above and bslow the age limitl will bs found. 
& Clasl ! - 
 yearl : Thil cone1ltl 0 f several 
8Mall irrsgular den Ie patche8 jUlt louth of Pacific Grove. 
classed as Site I, probably the relult of firsl or clear 
cuttingl; a conliderable area on Carmel Hill, the relult of 
fire; and 844 acrel burned over by the fire of 1901 and 
lubsequently clear cut, extsnding from the northeast 
boundary fence ovsr Huckleberry Hill to the reservoir. (See 
map.) Ths lalt two area. have been clalled al Site II-III, 
the loil being generally thin and poor except on the north 
and ea.t Ilopel. Moat of the treel in thil clals are 15 
to 20 yearl old. The Itands are u8ually "'ery denle and on 
the poorer litel average 15 to 25 feet in hsight and rarely 
reach 6 inchel in D.B.H. There il often a very denle under- 
growth of Poilon Oak and Ceanothul, which sprang up after 
firss and ie now being ehadsd out. On Sits I and II. the 
trees are often 6 to 8 inchel in D.B.H., and 30 to 50 feet 
high. These Itands are all far too denle. there bsing 
7,000 to 8,000 trsel per acre in moms casel. On poorer 
litel and in wet placel, about 8
 of the treel have galli, 
or swellings, on the main stem. cauled by the fungu8 
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Peridermium harkneseii, and about 5
 are attacked by pine 
mistletoe. Razoumofskya c&
pylopoda. 
I!l!. Inter:nediate Ai,!. Class , 
 - !2. yearl : Thil il 
dsficient in area from the Itandpoint of management, there 
being only 25S.4 acrel, conlisting of several isolated 8m&l1 
standi, mostly on good loil. Thele Itands arS allo too dense. 
The treel range in lize from 3 to 4 inchel in D.B.H., and 30 to 
50 fset in hsight, to 12 or 14 inchel in D.B.H. and 60 to 80 
feet in height, with Icattered, larger, oldsr, treel, survivorl 
of cuttings or firel. There is a conliderable range in age, 
but most of the trees ars from 25 to 35 year I old. Theee 
Itandl being on the better sitel are not excessively damaged by 
the pine gall fungus or miltletoe. 
1h!. l4ature Ai,!. Class , !! - 
 yearl : Thil is the mOlt 
extensive and important ODS. The greater part of thil timber 
11 located on the belt of good loile on the lower slopes, inlide 
the sand hilll and opening I of the beach. The belt of thil will 
be found from a point about one-half mile from the louthern 
limitl of Pacific Grove to the reservoir and wsstward to the 
protection belt along the beach. Thele Itandl ars remarkably 
uniform. (Bee photograph, p. 24.) On the better litel the 
treel are mostly 12 to 24 inchel in D.B.H. and 70 to 90 fsst in 
height, but tree I 36 inches in diameter and 110 feet high ars 
found. Ths avsrage age is about 50 yearl. Btandl louthwelt 
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of the reservoir are eom_hat younger. 
Few trees over 60 yeare old occur in thil type. These 
unitorm stands are probably the result ot extensive cuttings said 
to have been made during the '60'1, when a lawmill W&S built on 
Sawmill Creek and all the larger treel removed. The stands are 
ulually somewhat underetocked, the denier ones having about 
lSO trees per acre. The crown I are 15 to 30 feet in length; the 
Iteml usually have coneiderable crook, and the stube of dead 
branches persist to wi thin 20 or 30 feet 0 f the ground. Standi 
in thie age clase rarely exceed 30,000 feet B.Y. per acre, or 
55 corde (95 California corde). The average etand is about 
10,000 tt. B.Y., or 20 cordi per acre. 
West and eouthwest of the relervoir the etande are 
quite open, there being little reproduction and no brueh. The 
litter is very Icanty, and owing to this fact and to the thin 
crowns, grail ie often abundant under the treel. Between Sawmill 
Creek and Pacific Grove there 11 a conliderable understory of 
Coast Live Oak, or denle reproduction 4 to 10 feet high, and somo 
brush. 


Most of the treel in thie clals have reached their 
maximum height growth, and the current diameter growth is rapidly 
declining. There il conliderable damage by the heartwood 
destroying fungue, Trametes pini. The bark of the lower trunk 
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An even-aged mature stand of Monterey Pine. ClearinG 100 ft. 
wide made fcr a railroad. Note the abundant reproduction. 
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Drive and cleared roadwaYI through an even-aged mature 
Itand of Monterey Pine. 
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(Photo. by D. Bruce) 


Even-aged open Itand of Monterey Pine below 


Clay Pite reservoir. 


Average age. 45 years. 


stand per acre, 45 cordi (25,000 Bd. ft.). 


.. 
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-- 


(Photo. by D. Bruce) 


Granite formation near Pt. Cyprele. 


Note the 


expo led lituation of the Monterey Cyprell treel in 


the backgro undo 
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i. often can cered by miltletoe which grows from the fi.sures, and 
injury from bark beetlel often followe. 
!b!. Irrep;ular hP.!.: The belt 0 f thil type will be 
found adjoining Pacific GroY. on the .outh, ,here it occupiel 
lome of the best loil on the tract. The irregularity in lize 
and age il doubtlell due to frequent cordwood operat1onl. There 
11 often a dense understory of reproduction, laplingl, and pole., 
with Icattered mature, very large treel. On good 10il1 there il 
a conliderable mixture of Coast Live Oak and brush and heavy 
ground cover of ferml. On thil area Monterey Pine makel the 
moat rapid growth and reachel itl largest size, due to the good 
.oil and to old cuttingl which have given certain trees unlimited 
light. In luch casel the crownl become very wide and irregular, 
the branchel attaining large lize. These trees. where they occur 
with oak along the drivel. are a valuable asset from the aeethetic 
Itandpoint. Farther baCk in the production foreet such '
olf 
tree I" occupy too much space. On thil lite a few trees were found 
50 to 54 inchel in D.B.H. and 90 to 110 feet high. The older 
treel are leldom over 75 yeare old. One tree meaeured wae 46 
inchel in D.B.H. and 60 years old, the widelt annual ring being 
about 1 inch. (See photograph, p. 27.) The stand per acre is 
ulually lele than 30,000 feet B.>>., the average being about 8,000 ft. 
B.>>. or 16 cords. 
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A windfall in the Irregular Type. Note the Ihallow root-system 
and ablence of a tap-root in the mature Monterey Pine. The treel in 
the background received too much .ide light, reøulting in large 
irre5i:ular cr01mI. 


- 


, 


C%"osc-sect1on of llonterey Pine stem showing rapid growth and Ihort 
life. This tree was 57 yrs. old and 46.6 inches in diameter at the 
Itucp (1 ft. high). Although it stood on good soil and had abundant 
light, the àlameter growth had fallen off rapidly. Between the agel 
of 10 yrø. and 20 yrl., thil tree grew 16 inches iD diameter at the 
stump. (Tape graduated in feet, tenthe, and hundredthl.) 
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On the southwest slope the trees are much smaller. owing 
to poor soil. Damage from insects. funßj. and mistletoe is some- 
timss considerable here. A strip of timber. extending from near 
tre reeervoir toward the beach, has been classed as irreEular. 
Here there is often a very dense mixture of eaplings and poles. 
On the north slope of Huckleberry Hill and on Carmel Hill, the 
areas cla
øed as irregular are on good soil ar.d the trees are of 
moderate size. 
!h!. 
_c.h frot
E 
j.
 p,}.! : Thie type COI'1t:iete of uvsral 
TAarrOW 
trips. 100 to 300 feet wide, where the timber meets the sand 
hills, or openings along the beach. The trees are usually low and 
irregular, often merely 6prawling along the ground, due to expo&ure 
to the wind. This type iø not considered for wood production. but 
is a valuable factor in retaining sand dunes and in protecting the 
main t
ber belt from the wind. This belt is slowly advancing 
inland, ae drifting sand and exposure gradually eliminate the older 
trees, and grazing, adverse winds, and shifting sand prever.t seeding 
back toward the beach. 


2. Estimat es 
a. f.resent !Pl
.- In preparation for thie plan, an estimate was made of 
the merchantable tiDlber within the boundaries indicated on the map, 
including all trees 6 inches and over in D.B.H. The cypress type 
and the beach protection belt were not est
ated. On the extensive 
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Beach Protectior- Belt. 


Sand hills near Point Cypress. 


California. 


Note the abrupt slope whsre the sand meets the 


forest. 
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The Beach Protectior Belt. Monterey Pines exposed to 
the wind, near Point Cypres., California. 
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Point of a sand dune which is moving slowly out ir.to 


an openinß. 


Near Point Cypress, California. 
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Shrubs flhich are important in retùnint, sand, near 


Point Cypress, California. 
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burned area, the 1 - 20 year age cle
s 1s seldom of merchantable 
size. The results are expressed in board feet and cords for 
comparison, and in .hort, or Californi
 cordi, the customary 
standard in thie region. According to a recent state law, a 
cord must contain 128 cu. ft. (For methods of estimating and 
computation. see appendix.) A summary is made in Table V, 
below. 


The total volume in board feet of trees 8 inches 
and over in D.B.H.* amounts to about 28,160,000 bd. ft. 
Expressed in corde, including all trees over 6 inches in D.B.H., 
the reeult i
 54,568 cords. The large volume in board teet, 
in the 1 - 20 year age class. is due partly to the presence 
of scattered older trees. Sound, standin
, dead trees are 
given as 
erchantable dead." The large amount of wind fall 
is unusual. judging from the number of trees uprooted in 
previous yaBre, and is due largely to a severe windstorm in 
January 1916. 
b. Gro.
h .-- The a
ual growth was esti
ated by sample plots, taken in 
representative stands of each age elae. and site quality of 
which a considerable erea occurs. The results suffice for 
present purposes of regulation, but a more inteneive growth 
*Diameter
t breast height -- 4Ì ft. above ground. 
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etuay is desirable. The results are not to be regarded as repre- 


senting the natural develop
ent of the species at various ages, 


owin
 to artificial co
ditions cauled by cuttings and fires. All 


trees 3 inchee and over in D.B.H. are included. The rssults are 


summarized in Table VI, below. Only the actual producing area is 


con
idered, brush areas, natural openings, and clearings for about 


38 miles of roadways, havir.g been excluded. The total annual 


gro.
h is estimated at 3,900 cords (6,700 short cords). 


Table VI - Annual Growth by Age Classes - lionterey Pine 


Ann.Growth per acrE Totals 
Age yrs. Site Area Reduced B.f. cds. Ce.l.cdfl. 1000 . cords. cal. cde. 
Qual it f Acres Area* B.f. 
1-- 20 I 138.5 131.5 332 3.69 6.37 43.6 485 838 
1- 20 II-III 895.7 867.7 --- 0.39 0.67 ---- 338 S8l 
21- 40 II 255.4 247.4 135 1.51 2.60 33.4 374 643 
41- 60 I-II 1570.8 1470.8 5S0 1.00 1.72 808.9 1471 2530 
Irreg.# I 364.0 349.0 S69 1.2S 2.16 198.8 436 754 
Irreg.1I II-III 872.5 810.5 5
6 0.98 1.69 450.6 794 l37..Q 
Totals 4096.9 3876.9 1535.3 3898 6716 
* Area reduced by approximately 220 acres for cleared ro
dways. 
I Periodic annual growth for last 10 yre. All others are mean annual 
growth. 
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3. Pa8t W!M-JPI-.I 


a. CuttinEß .-- The entire tract has been cut over repeatedly in past times. 
These earlier operations were entirely unregulated. A mill i. 
.aid to have operated during the '60's. removing most of the 
larger timber on the west elope. Until recent yeare. 
ost of 
the cutting wae done by cord.ood contractors. In 1903 and 1904, 
a heavy damage cuttir.g was made necessary by an infestation of 
bark-beetles after the severe fire of 1901. At this time about 
15,000 cords were cut. Thinninßs were made in 1904 along the 
5eventeen->>il. Drive. These thinnings were light (Grade B), 
in stands 20 to 30 years old the suppressed trees and those 
attacked by the pine tall fungus and mistletae being removed. 
amountir.g to 3.500 cords. During the last 5 years or more. 
operatione h
ve been in the nature of damage cuttings. removi
g 
insect-infested trees and wind falls. Within the last 10 years 
many miles of roadways. mostly 50 feet in width. have bsen 
cleared through the forest. The average coet of clearing and 
grubbing was about $30 per acre. The wood removed scarcely 
more than paid for the operation. since it contained much small 
round material. 
b. Present Ut
lizatiop .-- A large part of the windfall of this spring has 
been sold on a stumpags basis to Japanese cor-tractore. at .1.50 
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per California cord, the wood being piled at the stump, usually in 2 
tiers, e feet 4 inches long, and 4 feet 4 inches high (14 inch sticks), 
one stake being placed at each end of each tier. (Four inchee in length 
and height is allowed for shrinkage.) Considsrable wood, in odd places, 
il also cut by hired labor at .1.50 per short cord. Isolated dead trees 
are often sold or. a stumpage basis to residents at .1.50 per short cord, 
the trees being designated by the superintendent. Cones, bark from dead 
trees, and lome pole-wood are sold by the load, collection being made by 
the gate-keepers. This amounts, in all, to about .600 per year and 
servep to prevent the development of the free-use custom. 
stumps are cut from e to 12 inches from the ground, and the stem 
is utilized to 2 inches in diameter at the top. Branch wood is hard to 
sell, and all but the larger branches which can be split are piled and 
burned. The wood is allowed to season during the summer. If it 
remaine in the wood. during the winter and beccme
 weather-stained, it 
is difficult to dispose of. Wood cut by the Company's men is hauled in 
large loads directly to the consumer. Teams of 4 horses hauling 4 short 
corde to the load are used. For hauls of over 3 mile5 in length, one 
man makss one trip a day; for hauls under 3 miles iJ1 length, a driver and 
helper haul 2 loads or more a day, saving about 40
 per cord over the 
longer hauls. The cost is approximately as follows: 
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'ream and driver per day 


. 6.00 


Cost cutting and piling 4 cds., at 1.75 


4 
 
. 3.50 


Total cost per Calif. cd., one trip a day 


or 


Team and driver per day 


. 6.00 


helper per day 


1.50 


Cost cutting and piling 8 cd.., &t 1.7S 


8 
 
. 2.69 


Total cost per cd., 2 trips a day 


The cowt varies considerably, depending on the exact location 


of the wood and the difficulty of getting it to a good roadway. Wood 
to the east of the summit of Huckleberry Hill usually goes directly to 


Monterey over the county road. 


By far the greater part is brought out 


by way of Pacific GroTe. 


The average øelling price ie .6.00 per short 


cord deliTered, leaving a profit of .2.50, or more, per cord. 


A considerable amount of wood 4 feet in length is used by the 


Company's hotels in open fires, but oil i8 u8ed for cooking and 8team- 


heating. 


During the last several years, a total of from 1,000 to 1,200 


California cords haTe been cut annually. 


A small circular mill, run by electricity, is situated near 


Pebble Beach. 


A small amount of lumber il cut for use on the place. 


Log8 are sometimes ølabbed off on two lides for the conltruction of rustic 


houseø. 
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The total income from the forest itself is difficult to 
estimate. The income from toll-roads is largely due to the 
presence of the forest. The exact value of grazing i. not known. 
There i
 a considerable income from the rental of openings along 
the beach to the War Department for drill grounds. It will be 
seen that taxes cannot fairly be charged entirely against the 
forest. This is true also of the expense of superintendencB, 
which is distributed between the forest, the roads, the sand 
ir.dustry, etc. The expenses of two year-long patrolmen is 
chargeable to the forest. 
c. Protec!iop .-- Two riding patrolmen are employed the year round. One of 
these patrols the southern half of the tract, with headquarters near 
the Carmel boundary above the pipe line; the second patrols the 
northern half, with headquarters at the reservoir. The superinten- 
dent's residence, the patrolmens' headquarters, and a construction 
camp at Pebble Beach are connected by telephone lines. When weather 
conditions cause danger from fire, these men spend most of their time 
on patrol along routes frequented by tourists. At other seasons, 
part of their time i8 spent in burning brush, cutting out trails, 
killing predaceous animals, and preventing hunting. 
Important work in insect control was done in 1903 and 1904 
under the direction of G. A. Coleman, when 15,000 cordf of infested 
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Stucpe and wood after working up windfalle. Monterey Pine 
near Pacific Grove. 
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Mature stand 0 r Monterey Pine with scattered oake and 
reproduction, near Pacific Grove. 
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timber was cut. About 1200 tree. and stumps were treated for 
bark-beetles, at a cost of 10 cents each. The sale of wood 
more than paid for the cost of the campaign. Subsequent losee. 
from insecte were undoubtedly gre
tly reduced. Since then. 
men have been employed from time to time to treat scattered 
infested trees. 
d. Administration .-- The forest is administered by the Company'. superin- 
tendent. Two special patrolmen and game wardens are employed, 
ae stated above, and a foreman has been in charge of Japanese 
wood cutters. Otherwise. the Company's regular employees are 
assigned to forestry work as needed. 
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PJJtT 111 
IUNAGDm.'T .ol m FCREST 


1. O
 j e c .' J! ar.&.Þ;.e=:er.'t 
As a source or inccme, forest productB are of secondar1 
importtU'1ce. The prir.cipal value of the tract ariseB fro. it. 
aesthetic properties, the driv..ays. the Band industry, the sale of 
8m&l1 
lotB. etc., 
ut the maintenance of a foreBt cover iB eB.entiAl. 
The land iB, for the mOBt part, unBuited for a,sriculture. 
'1'he objBct of lI&n&gement, therefore. i.. first. to aain- 
tain the forest in the beBt pOBsible condition, fro: the Btandpoint of 
appearancee, .Bpecially in the immediate vicirity of driYes and 
reBidence BectionB; and. Becend. to derive. profit froæ cerd-wood and 
minor productB. 


2. Ad1:ir.i rlrill 
ft 
The preBent msthod of adminietration should be continued. 
At present thB income will not JUBtify the employment of a technical 
forester. From time to tise a conBul ting forellter .hould bB engaged 
to mart sample plotB for thinningB and cuttingB, and to rece
end 
insect er other control mS.BureB. 


3. Diviaion .9! th, 
 
For the preBent, diviBion of the area 11 necesBary only to 
BimplifJ explanatien and the keeping of records. Eight compartments 
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have been made, as indicated on the accompanying map, based on 
acceeeibility and condition or the forest. The boundaris& are 
roads or topographic re&tures where pOlsible. Each compartment 
has been designated by a number. (See map.) As more intensive 
methods become poesible, the cocpartments 8hould be made permanent 
units for operation, and the boundaries changed, 80mewhat, to 
correspond more clolely to topographic units, or for greater 
convenience in practice. Further subdivieion into sub-co
partments 
will also become necessary. For the present, treatment will be 
by types, age claEses, and eite qualities. 


4. Treat.mer,t .Þ.1 Type..s 
a. !h! !(ontore,I f.!!l!..- Thie i8 the only type of commercie.J. import- 
ance. The age classes are considered in order. 
& g_a
}J 1 - 
 years : Any cutting operatioT..s made 
in this cla.s during the next ten years should consist 
or thinnings to iI:1proye growth, and damage cuttings to 
remove trees attacked by the pine gall fungus and 
mistletoe. Owing to the difficulty or disposing of 
thinnings, unles6 favorably located, no present income 
can be expected from such cuttings. At first, therefore, 
operation. should te confined to places where improved 
appearances ju.tify the expenditure, ae along the drive.. 
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Thinningl are very desirable, because the intermediate age 
clasø iB deficient in area, and to sustain the yield, mature timber 
must be held over until thie young timber attains merchantable lize. 
In caBe thinninge are undertaken, the beginning should be 
made on the best BiteB. The stands to be treated Bhould be Belected 
by a trained forester. Sample plots should be marked and thinned 
under his direction for the guidance of the superi
tendent and to 
instruct the rangere, who Ihould mark areas to be thinned, thereafter. 
StandB less than lS yearB old ehould not be thinned. On 
good soil a heavy (Grade C) thinning should be made, lince it will 
ulually be 1mpoelible to make a second thinnir.g. The aim should be 
to leave about 320 properly selected trees per acre, an average 
spacing of about 12 feet each way. All treeB with galls or mietletoe 
on the main etem øhould be removed, and 10 far aB pOBsible, thoBe aleo 
with infested branches. All brush and material which cannot be die- 
poeed of Bhould be piled and burned in euch a way aB not to injure 
remaining treeB. 
The first thirminge, when made, should be in the 2O-year 
ItandB on the good soil between Pacific Grove and Ba.mill Creek (Bee 
map); next, in the 15-year stands on the northeast IlopeB o! 
Huckleberry Hill, and on good loil on the northeast slopes of the 
hill northeast of the Carmel Hill gate. This would amount in all to 
about 100 acrel. Ho data iø available upon which to base an eøtimate 
of COBtS. 
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A&! Class J!-!Q. years : The stands placed in thie age class 
are all too denlely etocked. and although on good or average lites, 
growth il retarded. A heavy thinning il required, removing 60 to 
70 per cent of the trees. The procedure should be much the same 
al delcribed above. No rulsB can bs laid down, al much dependl on 
the conditionl existing in the individual Itand. Marking should 
be done by the rangera, after ir.etruction, aa above. The stand at 
the reservoir and the onel east of the ridge at pt. Douty might be 
selected to begin with. It is believed that lufficient wood may be 
obtained to pay the cost of thinning. The first thinningl under M 
taken Ihould be in this age clals, firat, because there iB a 
possibility of lome revenue, and, Becond, if the treel are left 
suppressed for much more than 30 yearl, it il believed they will 
not respond well to thinningB, except on the best Bites. MOlt of 
the trees are from 21 to 35 yearl old. No thinningl should be 
attempted unlell there il a realonable chance of some prelent income 
from the product. 
A&! Clal.! i!,-,eQ yearl : Cutting for wood during the next 10 
yearl should be confined to thie and the irregular ags clall. 
Cutting in this type, in the region of the Forest Lodge Gate 
and along the drives, should coneist only in the removal of over- 
lI:ature and dileased treel. Thrifty larger treel Ihould be prelerved. 
OAtI, and reproduction in these places, Ihould be protected. It is 
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It il hoped that in time thie will relult in a more attractive 
all aged forest. The treel to be removed should be marked by a 
well instructed ranger. 
Between Sawmill Creek and Pacific Grove, stands of this 
age are mostly mature, SO to 60 yearl old, and growth is falling 
oft. These tree. occupy good loll, and reproduction il\llually 
excellent. These stande should be clear cut to release the 
young growth beneath, except along the drives al Itated above. 
Cuttir.g Ihould begin on the ealt, or leeward, lide and progrell 
toward the wind. In thil way lerioue wind fall will be prevented 
and placel where there il no advance growth will be leeded down al 
cutting proceedl. It will be found neces.ary in placel to cut 
the oDkI also, where thele treel have prevented a good Itand of 
reproduction. The rate of cutting will depend on market condition. 
and cuttingl ellewhere. 
Stands of thil type below the pipe line, between Sawmill 
Creek and pt. Cypress, are younger and in fair condition. In 


these placel, for the next few yearl, cutting should be confined 
to the removal of dying or dil8aled treel. 
Above the pipe line, on the west and louth where the soil 


il generally rather poor. thil type becomes more irregular, the 
trees are s=aller, and the percentage of disealed trees is higher. 
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These Itands should not be clear-cut, al brulh il apt to come in. 
The aim should be to convert this into a selection forest by the 
removal of individual I and groups of the larger trees and all dead 
or infÐrior treel. It il believed that thil will not re.ult in 
excellive wind fall, lince the treel here are more accustomed to 
exposure. In the Itands adjacent to the Pebble Beach lubdivision, 
where the soil variel and the topography il lomewhat irregular, the 
treatment .hould be similar. 
The Irres:ular IlE!: Along the drivee, this il the most 
attractive type, and here cutting Ihould be designed, according to the 
practice in recent years, to improve it. appearance. Large healthy 
pines and Oakl .hould be preserved. Elsewhere, especially on good 
.oils, much heavier cuttingl may be made. These should follow the 
principlel of the selection .ystem. Very large trees of irregular 
form should be removed. Oak. will often be found a hindrance to 
reproduction, and in luch cales Ihould be cut. Groupl of saplings 
and poles will sometimes be found in this type where thinning 11 
desirable. It may be found poslible to do part of this thinning in 
cODnection with the removal of cordwood. On poorer sitel, cutting 
will be relatively lighter. In general in this type, the age classes 
are not well distributed. The most desirable percentage of the 
volume or crown cover to be removed must be determined on the ground. 
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.!h!. BeaEl! Protection !!!!: No outting Ihould be done in 
thil type, except to remove dead and di8ealed treel or to 


encourage reproduction. 


This is intended to prevent wind 


injury in adjoining Itands and to prevent the movement of land. 
b. Ih! Monterey Cypress .-- N
 cutting should be done in thie type. except 
to improve its appearance. as hal been the practice in recent 
yearl. 
c. !h! GOWL
 Cyprese .--- A fire break hal already been constructed around 


the mature stand. 


This is all that i. justified by its value 


as an object of interelt. 
d. !h! Bishop 
.-- Very little can be done in this type during the 
next decade, due to the conditions exilting there. Thil 
species il an inforior on., and the ultimate object should be 
to replace it with Monterey Pine. When it occurs in mixture 
in young stands being thinned or improved, it should be 
removed. 
e. Brullh Areal .- Brush areas are usually the result of fires and early 


unrestricted cuttingl on poor sites. 


In many places denle 


brush will be found under ttober, which ia not indicated on 
the map. Yost of the pure chaparral areas are "natural." 
i.e. on very poor lites. such as rocky points or very steep 


slopel, unluited for tree growth. 


On favorable sites. the 


grou.
d is ueually reclaimed by pine. 
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Durine the next few years, no attempt should be made 
to reclaim chaparral areas. Ul timately, the aim should be 
to reforest land on which tree growth can be sustained with 
certainty. (For øhrubl composing chaparral areas, see 
appendix, p. 74.) 


s. Rotat

 
 1.ie14 
It ia believed that a rotation of from 50 to 60 years, depend- 
ing on lite quality, w1l1 be best for cord-wood production. It il evident 
fro
 many existing standi that trees of large size. for the Ipecies, can 
be produced in 50 years. Growth studies indicate that the current annual 
growth falls off rapidly, even on good sites, after 60 years. No data il 
available to determine the yield which may be expected from Monterey Pine 
in a regulated forest. It il believed, however, that present yields can 
be considerably increased. 


6. Reg:ulatiJ !B.9!. 
 I!eld 
Considering the tract as a unit, the object should be a 
luøtalned annual yield rather than periodic heavy cuttingl. 
During the first 20 years of the rotatio1'1, the total annual 
growth of 3,900 cordi should not be cut, since the intermediate age classes 
in the even-aged type, and in much of the irregular type, are not well 
represented. 


a:1nually. 


During the next 10 years, 2,500 cords may be safely cut 
Efforts should be made to build up the market and increase 
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the annual cut, which is now less than 700 cords (1200 California cords) , 
to this amount. (At present the Company's superintendent estimates that 
the local market would absorb an average of about 1500 cords per year - 
2000 to 3000 short cords.) 


7. cuttin.& Pol
c:.x. 
During the next 10 years cutting should proceed as stated 
for various types, as follows: 
a. !!ælere\: f!!!!. !lR.!.- 
1. Â&!. Claes l-
 l.e.a:rJ! : No cutting, except 
thinnings to improve appearances along drives, or in rare 
cases on good soil, to improve growth, where there is 
assurance 0 f soms financial gain. 
2. & Class l!.-!Q. years : Thinnings to improve 
gro
h only where there is aS8urance of financial gain from 
sale of the products. 
3. & Clase 1l-.2Q. years : Clear cuttinge for 
wood in older stands on good soil; selection cuttings on 
poor sites. Improvement selection cuttings for aesthetic 
purposes along drives. 
4. Irre
u1ar A&! Class : Selection cuttings for 
wood, heavier on good soil than on poor soil; improvement 
selection cuttings for aesthetic purposes as required. 
5. !h! Beach rJ:otecti
n !!!1: No cutting except 
to remove wind-thrown or dead trees. 
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b. In Other tyoee .-- No cutting except to maintain appearances. 
Marki nÃ: All trees to be reooved in selection 
cuttings or thinnings should be marked, or blazed. 
This can be done by rangers under the superintendent's 
supervision, after instruction as described above. The 
boundaries of areas to be cut clear should be distinctly 
marked. 


Brush .
s
.
 !!l: Brush fro
 wood operations 
should be piled and burned as a fire protection measure, 
to im
rove the appearance of the forest, and, in some 
cases, to prepare the seed bed for reproduction. Piling 
should be done at the time of cutting. The piles should 
be small enough and far enough away from remaining trees 
to prevent injury during burning. Where possible, the 
brush should be piled and burned on the recently cut larger 
stumps. This will prevent infostation of stU!DpS by bark 
beetles. Burning should be done ae at pressnt. by the 
rangers when the fire danger is least. When wood is sold 
on a Itumpage basis to contractors, proper piling of brush 
should be insisted upon and insured by frequent inspection, 
to save unnecessary rehandling by patrolmen. 
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8. Planting 
.0 planting should be undertaken under present conditions, for 
the following reasonl: (1) openings available for planting along the 
beach are producing a larger incoMe in rentals from the War Department 
and for grazing purposes than could be expected from a forest crop; 
(2) extensive openings in the Pebble Beach eubdivision will probably be 
used for golf-links, and the status of the land is too uncertain to 
justify a forest plantation; (3) forestation of brush areas, or attempts 
to reclaim sand hills, woul
 be very expensive and doubtful of luccessj 
(4) successful plantations of considerable size would involve the purchase 
of nursery stock, or the establis

ent of a small nursery, as lucceS8 with 
wild seedlings is very uncertain. The ultimate aL
 should be to reforest 
small natural openings scattered through the forest, after experiments 
and experience have determined the best methods. 


9. 
otection 
a. !!t!.-- The present system of patrol should be maintained. During 
short periodl of extreme fire danger, a motorcycle patrolman 
to follow the drivel might be employed to advantage. During 
the fire season, fire-fighting tools should be kept in 
convenient places, and the location of men available for 
fighting fires should be known. 
The fence row between the tract and Pacific GroYe 
ehould be kept open. 
It is recommended that a fence row, or fire-line, be 
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cleared along the eastern boundary beginning at the southwest 
Presidio corner, running thence to the northeast corner of the 
tract, and from there southwest along the boundary line to the 
county road. This would lUIount to approximately 2.4 miles of 
line, and if 25 feet in width, to about 7.3 acres. Until luch 
a clearing can be made, a trail should be chopped out for 
patrolmen. 
The old wood road, extending from the patrolman's 
headquarters at the reservoir to the opening near the louthwest 
corner of Del Monte Park, and thence across the burn of 1901 
to the drive on Hucklsberry Hill, should be kept open for 
paseage on horseback. Other trails may be cut out by the 
rangers from time to time during the winter months to facilitate 
patrol. Fire warnings and trespass notices should be kept in 
good condition. 
It will rarely be found necessary to restrict grazing, 
lince Monterey Pine reproduces abundantly undsr moet conditions. 
On certain areas clear cut to be rsproduced by seeding from the 
side, excessive grazing during the wet season, when the ground 
is soft and forage scarce, would be undesirable. 
b. Insects .-- Monterey Pine serves as host for a large number of insects, 
several of which are at times very injurious. 
By far the mOlt important insect attacking living tress 
is the Red Turpentine-beetle (Dendroctonus valens Lec.) The 
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adults are dark reddish brown beetles, the femalel being 
11ightly over one-fourth of an inch in length, the males 
smaller. The adult beetles and larvae live beneath the 
bark, feeding on the inner bark and cL
bi
 layer of the 
lower part of the trunk. The presence of the beetles ia 
indicated by granular pitch exudations. When the tree 
is small, or is attacked by several broods of gruba, it 
is often completely girdled and dies. 
The trees attacked are in most cases those weakened 
by attacks of fungi and mistletoe, and especially by fire, 
but many Taluable trees in good condition about residencel 
and hotel grounds are attacked. 
Cont

 : At t
e present time attack. of this 
beetle are confined to scattered trees of the older age 
claise., throughout the forest, and to valuable landscape 
trees about Pebble Beach. Del Monte, and other residence 
sections. It is believed that this insect could be 
completely exterminated by a well planned campaign, 
proTided cooperation could be secured from neighboring 
forests. An experienced field entomologist should select 
and mark the trees for treatment. 
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The larval Itagel are found in the bark throughout 
the year, but are most abundant during April and llay. Trees 
in the forelt which are palt hope of recovery Ihould be cut 
about thil time, or earlier, and the bark peeled from the 
lower trunk and stump. The bark and material which cannot 
be eaved for wood Ihould be burned on the Itump, al many of 
the beetlel are in thl Itump, or enter it after cutting. 
During cord-wood operationB, treatment of the It

pB Ihould 
be the same as Itated abovi. 
Spasmodic attemptl at control by individuals 
working alone will have littll effect, and Ihould bl confined 
to treatmlnt of valuable trees about parkl and grounds. For 
further delcription of inlect enemiel and control. lee appendix. 
c. FunRuB Dilease..! . - The most serious damage to young timber il cauled 
by the pine gall fungul (Peridermi

 harknelii). The paralite 
attackl the branches and main stem, cauling globular nellings 
which vary greatly in Bize. growing larglr with age. When 
the Item il attacked, the tree ueually diel at an early age. or 
the parte lying beyond the gall die and lecondary branchel grow 
up to take their placil. the rlsult being a stunted bUlhy tree 
of no value. The weakened treel are rendered 
ore lusceptible 
to inBect enemies. The few trees with swellingl on the main 
trunk which reach large lile are often bro
en off by the wind at 
the point of attack. 
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The percentage of laplingl and sledlingl attacked 
varies with site conditionl, being lowelt on good 10111 and 
highest in very wet placel and on poor loil of louthwest 
sxpolurel. In the young timber of the great burned area, 
from 10% to 20% of the treel have galll on the Item or 
branche., and the percentage is often much higher. On 
lome &r8ae, a8 in the wet place near the northwelt corner 
of Del Monte Park, practically all the treel 
y be rendered 
worthleel. 
The control of thil dileale il a very difficult 
problem. The orange colored sporel, which appear in great 
numberl from rupturel in the bark of the galll during the 
Ipring, are blown everywhere through the forest by the wind. 
The complete life hiltory of thil fungul il not known. 
Owing to the great extent of the inflction, control 
mealures, for the present, mUlt be confined largely to areae 
being thinned, as delcribed abovi. During lelection cuttingl 
for cord-wood, it may be pOlsible to cut many infelted treel, 
and during brulh diapolal, to cut and burn dilealed Iledlingi. 
Around garden I and grOundl, emall treel with galls on the main 
etem should be cut. Limbl bearing galls, or more valuabll 
trees, Ihould be pruned off. 
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Monterey Pine. 


Young 


tree I stunted and killed by 


the pine gall fungus (Peri- 


dermium harkne..ii). The 


dilease caules 8Wellingl on 


the stem and branchee, either 


killing the tree or rendering 


it worthlell by caueing 


exceseive branching. 
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Other Fun
i : The ring Icale fungu8 (Tramete8 pini) 
deltroYI the heartwood of living mature pinel. A lar68 
n
ber of trees in the vicinity of the Forest Lodge Gate 
are infected. The presence of the fungue in advanced Itagel 
il indicated by the Ipore-bearing or fruiting bOdiee, which 
ulually appear on the lower trunk from cavities left by falling 
limbl. These are hoof-shaped or irregular, the upper side 
being dark colored and rough, the lower side brownish in color 
with irregular porel or holel. When the tree is cut, the 
heartwood is often found to be unsound, the softer or spring- 
wood part of the annual rings being completely deltroyed. 
Since only the non-living heartwood is attacked, the 
trees do not often die. but the most valuable wood i. deltroyed. 
During cutting operati
nl, treel with fruiting-bodiel of thil 
fungul Ihould alwaYI be cut. Deltruction of the fruiting- 
bodies has no effect on the developmlnt of the wood destroying 
mesh-work, or mycelium, of the plant within the tree. 
Dead, middle-aged. or mature pinel are frequently 
found which have been killed by the fungus Polyporul Ichweinitlii. 
The fruiting-bodies are rather large, shelf-like, and brownilh 
in color, with a poroul undersurface. They appear on the trunk 
near the ground. Thie fungul continues to rot thl wood after 
the tree is dead. Where POllibll, trees killed by it Ihould be 
burned. 
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d. Ih! 
ine Miltletoe (Razoumofekya (Arceuthobium) camp)'lopoda).- 'l'hil 
parasite occurs extenlively throughout the fore It and caulel 
serious damage. The branches and trunkl of snall tresl ars 
attacked, relulting in Itunted, poorly formed treel. Even 
the older treel will often be found with this plant growing 
from the bark filBurel of the main trunk. The relulting 
cancered condition of the bark often attract I destructive 
inlectl. Under present conditions, this paralite cannot bs 
completely exterminated. Young treel with thil paralite on 
the main Item Ihould be cut wherever pOIBible. 


lO. Grazin
 
The tract forms valuable grazing groundB for cattle, brought 
here for a part of the year from the CompanY'1 ranchee. The n
ber is 
said to be ulually from 200 to 400 head. All openingl indicated on the 
map are covered with grail. Due to the open crown cover in older Monterey 


Pine Btandl and to firBl, the layer of litter il ulually very scanty, 10 
that over a large part 0 f the area graøl il allO abundant beneath the treBI. 
Except during a few months in sWlDDlr, water il plentiful in gulchel, and 


several troughl have been placed along the pipe line of the Monterey County 
Water Workl. Under the prelent methods, the value derived from grazing 
far exceedl any damage which relults to reproduction. 
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ll. .9.!E.! 
The presence of game adds considerably to the aesthetic 
value of the forest. Deer are abundant on the tract, and a herd of 
seven elk have been successfully established. Ample protection is 
afforded, at present, by prohibiting hunting and destroying predaceous 
animals. 
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1. Methods i! CollectinR ]!!! 
Estimate .-- In estimating the timber, the plot system was ussd. 
Using the boundary fences on the north and east as base lines, strips 
were laid off on the Company's map at intervals of 1650 feet, running 
SS5 o W. Lines were run with the Forest Service Standard Compaes and 
distances obtained by pacing. Alonß these lines at interval. of 5 chains, 
t-&cre circular plots were taken, on which all the trees 6 inches and over 
in D.B.H. wsre tallied by 2-inch D.B.H.-classes and lO-foot total height- 
classe.. Diameters and heights were determined by means of a Forest 
Service cruiser stick, until the estimator's eye became acouetamed to the 
timber. Thereafter the stick was used only at intervals to check the 
estimator's judgment. A new tally-sheet was begun whenever a decided 
change in type or age class was encountered. At each circle, notes were 
taken covering the following points: (1) percentage of the area covered 
by seedlings, and age and height of same; (2) number of trees below 6 inches 
in D.B.H., with average height and apparent age; (3) amount of grass; 
(4) amount of brush; (5) gsneral notes on soil. rock, treatment and condi- 
tion of timber. Brush areas, openings, and changes in type or age class 
were Iketched on the map. On the north half of the tract intermediate 
lines were run to iIIprove the map. The actual area of the circular plots 
estimated composed about 4 per cent of the total area, this being all that 
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limited time and the value of the timber would jUltify. It is believed 
that this will give a fair estimate, since the &rea is large, conditions 
are uniform, and strips were run at right angles to ridges and Itrea:ns. 
A much greater portion of the area was covered for the type map. Forest 
types often grade into each other, and boundary lines are more or less 
arbitrary. No attempt ...s made to secure greater accuracy in the map 
than its use would justify. The estimate and type map were made without 
alsistance. Corrections should be made in the field where errors are 
discovered. 


Computation .-- No volume tables exist for Monterey Pine, and 
the time was too limited to construct one. In co
utinß the estimate, 
a volume table for lec
nd growth Western Yellow Pine was used, prepared 
by W. H. Gallaher on the Tahoe National Forest. It was extended 
graphically. For the larger trees, the rorest Service volume table for 
Western Yellow Pine in District 5 was used. The values given by these 
tables were checked by stem measurements of 34 Monterey Pines, and volumes 
corresponding as given by the Scribner's Decimal "C" log rule, upon which 
the above tables are based. The values, as given, were found to be 
approximately 15 per cent too high for Monterey Pine, and this correction 
was applied to the estimate. 
As these tables give volumes in board feet, it was necessary 
to use a converting factor to express the result in cords. '1'0 obtain 
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this, the diameters and heights of 36 windfallen trees were secured, 


d the actual amount of wood cut from them was scaled. The board- 
foot contents was taken fro= the volume tables, and the ratio of 
cords per 1000 bd.ft. was computed. The weighted average was found 
to be 1.8 cords per 1000 bd.ft., 
r 550 bd.ft. per cord. The 
California cord consists of 2 tier. of l4-inch wood, 4 feet high, 
and 8 feet long, and was taken as 0.58 of an ordinary cord. For 
trees less t
an 8 inches in D.B.H., which have no board-foot contents, 
the volu=es were obtained from a cubic foot volume table for Lodgepole 
Pine, given in Forest Service Bulletin No. 234, by D. T. Mason. The 
next lower D.B.H. class wal taken in the table, to allow for difference 
in bark thickness between Lodgepole and Monterey Pines. Conversion 
of cubic feet to cords was made on the basis of 7S cu. ft. of actual 
wood per cord, the value given in "Forelt Men.uration," by Henry S. 
Graves, for sticks of corresponding dimensions. 
Sample plots for growth studies were laid out with a compas. 
and tape. The area varied from 33 feet square. in dense saplings, 
to half an acre in older standee Diameters were measured with calipers 
and diameter tape; heights were obtained with an Abney hand level and 
clinoMeter; ages and diameter growth were taken from increment borings, 
or by cutting smaller trees. stem analyses were taken for 9 trees 
cut for wood, and taper measurements were made on 24 additional wind- 
falls. The age required by seedlings to reach stump height was 
obtained by measurements of 3S cut .eedlings. 
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Areas of types indicated on the map were obtained with a 
planimeter. Careful measurement of plots of known area and lines 
of known length indicated that the map had shrunken approximately 
on8 per cent from exposure in the field. This correction was 
therefore applied to all computation. of area. 


2. Investiþatio
 
The administration of a forest accordir.g to principles of 
forest management presupposes careful preservation, in usable form, 
cf all data concerring operationl in the forest. Under intensive 
management. blank forms and a filing system must be devieed for the 
keeping of complete records of each compartment and stand. This 
can best be done by the administration, 
. practice dictates. 
The need of further growth studies has already been 
mentioned. 
A cordwood volume table for Monterey Pine under local 
conditions would be of great value in malting stumpage sales or future 
estimates. The data needed consist of D.B.H. and total height 
measurements of as many trees as possible ir. each diameter class, 
together with the actual amount of wood cut from the trees under local 
met.hods. 


In connection with cutting operations and fire protection, 
additional weather date. within the forest would be of great value. 
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Arrangements could probably bs made whereby records of temperature, 
wind direction, severe storms, number of foggy days, etc.. could 
be secured in connection with the present rainfall records. with 
but elight additional expense. Complete fire records, covering 
origin. location, area burned. date, etc.. are very desirable. 


3. Ih! Monter
y CYPress 
The Monterey Cypress (Cupressus macrocarpa Hartw.) 
occurs naturally only in the small groves found on Point Cypress 
and Point Lobos. Trees near the ocean, due to sxposure to the 
wind. ore often fantastically gnarled and twisted. with many dead 
branches and ashy grey trunks. Ths appearance of these trees has 
doubtless led to the belief that they are of very great age. 
During the recent storm of January 1
16. many trees, 
including several of the larger ones, were blown down. These were 
subeequently cut into cordwood, giving an opportunity to count the 
annual rings at stump height, and thus determine the age. It is. 
in some cases. 
fficult to diatinguieh individual rings, and the 


time required by the tree to reach stump height (usually one or two 
feet) is. of course, unknown; but. the error from these sources can 
in no case amount to more than five or ten years. Ring counts on 


stumps were supplemented by ring counts on cores of wood obtained 
by bori
g into standir.gtrees with an increment borer. 
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In all, stump counts, er borings, were taken from fifteen 
trees of different sizes, includi
g the largest which could be found. 
A tree, considered to be a fair representative of the older mature trees, 
.as 6
 inches in diameter, inside the bark at 4 feet above ground, and 
had at this point 225 annual rings. The accompanying diameter growth 
curve was constructed by counting the rings into decades and meaeuring 
the radial distance from the center to each decade, the results being 
plotted, as shown. FrOQ tr.e curve, the diameter of the tree at this 
height for any age may be obtained by reading the corresponding radius 
end multiplying by two. 
The largest 6tanding tree which could be found had an 
average diameter of approximately 72 inches, at 4f feet from the ground. 
During the last 120 years this tree had grown, on an average, 1.32 inches 
in diameter per decade. Assuming that this tree never grew more rapidly, 
even in youth, which is unlikely, the age would not be more than SSO years. 
Dieceter growth curves, which make allowance for accelerated growth during 
youth, indicate that this tree was probably not more than 3S0 years old. 
Other representative larger trees were found to be as 


followe: 
Tree No.1 
Tree No.2 
Tree No.3 
Tree No.4 


Diameter (+A- ft. above ground) 13 inches; age 9S years. 
Pieceter (4f ft. above ground) 15 inches; age 60 years. 
Diameter (1 1/3 ft. above ground) 30 inchs8; age 103 years. 
Diameter (2 ft . above ground) 26 inches; age 101 years. 
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It may be said with certainty that the Lreater n
ber of trees 
are less than 2S0 years old, and that the Monterey Cypress seldom, if ever, 
attains a greater age than 400 years. 
For further description of Monterey Cypress consult: 
"A Silva of California" by Willis L. Jepson. 
"Forest Trees of the Pacific Slope" by G. B. Sudworth. 


4. Addit
 EE.!! 
..e.! 
 Bisho
 Pine, ( Pinus !T.uri.s:a
 !?2l!) 
Bishop Pine may be readily distinguished from Monterey Pine by the 
lighter green and coarser foliage. The leaves occur in fascicles of 2, 
inptead of in 3's as in Monterey Pine, and are longer, being 4 to 6 ir.ches 
in length. The ccnes are smaller than those of the Monterey Pine, bein
 
2 to 3 inches long, the scales bearing prominent persistent prickles. This 
species will be replaced, at length, by Monterey Pine, if fires are prevented. 
It bears cones in abundance after 10 years of age; as many as 4 whorls of 
cones, each with from 3 to 8 cones, are sometimes borne in a single season 
by trees lS years old on this burned area. A tree near the Presidio 
corner, on the eastern part of this area, was 15 feet high, 1 inch in D.B.H., 
and IS years old; it bore 12 whorls of cones, the first appearing 3 feet 
from the ground. The cones, however, remain closed for many years (10 years 
or more) unless opened by fire, end while the quality of the seed is high, 
the Monterey Pine, the cones c f which usually open in the third or fourth 
year, is thus given a decided advantage, except in case of fires. 
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Ths Kontorey Cypress. 
(CupreSSUB macrocarpa Hartw.) 


Exposure to the wind has given theBe trseB 
the appearancs of great age. 
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5. Addition
 Notes 
 Monterey 

 

 BearinE .-- Monterey Pine is a prolifio annual seeder. The 
statement has often been made that the cones remain closed for many yeare. 
This il now believed to be incorrect. The cones mature in the autumn of 
the second eeason, and usually open during the first warm days early in 
the following spring. Thereafter, old conee open and cloee repeatedly, 
whenever changes in the temperature and moieture of the air are eufficiently 
great. In the region where the tree growe, the air is ueually cool and 
moist, and cor.aequently the cones remain closed most of the time. The 
cones remain attached to the branches and trunk for many yeare, but these 
old cones, when chopped open, contain very little leed. 
A tree near Del Uonte Park, 50 years old and 12 inches in D.B.H., 

ed 25 whorls of cones on the main stem, the first being 8 feet from the 
ground. Cones are eometimce borne on trees 15 yearl old. 
The quality of the eeed is high. and reproduction ie ueually 
abundant. especially on good mineral eoil expo led by fire. 

 System .-- The root system of Monterey Pine iø shallow. a8 
a rule, especially on good soil. Except during early life, there is no 
tap root, but the lateral roots are often quite extenlive. When the sandy 
loam. on which the tree growl belt. becomee wet, windfall is apt to be heavy 
in expo.ed places. 
Growth .-- Monterey Pine growl very rapidly on good soil. In 
exceptior.al cases. where treee Itand on good soil with abundant light, 
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annual rir.gs one inch in width at breast height may be found. In 


one case, on good moist eoil, trees were found which were 8 to 11 


ir.ches in D.B.H. and S5 to 57 feet high when lS yearl old. In moet 


cases, however, the rate of growth is much leis rapid, &s may be 


leen from the following table. 


This is baeed or. stem analyeee of 


10 treee, and taper measurements on 24 other., all of which grew on 


rather good soil near the Fore.t Lodge Gate. The average time 


required to reach stump height (one foot) was found, by cutting 35 


eeedlingl, to be about 3 years under these conditione. The vo1uces 


were computed from Scribner's Decimal "C" log rule. All tabulations 


are from curves. 


Individual Tree Growth -- Monterey Pine 


D.B.H. Height Volune Age 
Inches Feet Board Feet Years 
6 32 -- 16 
7 38 -- 18 
8 40 lS 19 
9 46 20 21 
10 49 30 22 
11 S2 4S 23 
12 S7 6S 2S 
13 63 8S 28 
14 68 110 31 
15 71 140 33 
16 74 170 36 
17 78 200 39 
18 81 240 42 
19 83 280 45 
20 8S 320 48 
21 88 370 S2 
22 91 42S 56 
23 93 480 60 
24 96 S3S 6S 
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U:ONTBm'Y l.nJ& 


Merchantable Stand Per Acre by Age and D.B.H. Classee 


(Computed from estimate eheete) 


D.B.H. Age Years 
Inchel 
1 - 40 41 - 60 Irreg. 
Trees per Acre 
6 26.26 19.40 16.64 
8 17.66 17.94 12.50 
10 11.51 13.28 7.60 
12 7.24 16.14 10.96 
14 4.48 12.86 5.90 
16 1.31 9.50 6.24 
18 0.41 5.46 5.06 
20 0.69 3.62 4.28 
22 0.21 3.26 2.28 
24 G.07 2.36 2.02 
26 0.14 1.06 1.04 
28 0.21 0.24 0.60 
30 ---- 0.02 0.2S 
32 ---- 0.03 0.23 
34 ---- 0.03 0.08 
36 0.07 O.OS O.lS 
38 ---- ---- 0.03 
40 ---- ---- O.lS 
42 ---- ---- 0.03 
44 ---- ---- ---- 
46 ---- ---- 0.03 
48 ---- --.-- .--.- 
SO ---- ---- 0.04 
S2 ---- ---- ---.. 
S4 ---- ---- 0.03 
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Physic!! Properti
 
 Montere
 f!n! 


Dry weight of wood, 28.S lbl. per cu.rt. 
Specific gravity, 0.46. 
Ash. 0.3 per cent of the dry weight of 


the wood. 


Full value. 6l
 of White Oak. 
(U.S. Dept. !gr. Bull. No.99) 


Average pine wood (various epecies), B.T.U. 
per pound -- 
OO to 6000, depending on moisture contents, 
etc. 


Average bitucinous coal, 13,000 B.T.U. per 


pound. 


Anthracite coal, 14,000 B.T.U. per pound. 
Crude oil (Pacific Coasth 18,000 B.T.U. per 


pound. 


(U. C. College of Mechanics) 
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6. Additional Notes 
 Insect Control 




 Turpentine Beetle (Dendroctonus valens Lec.).-- The 
adult beetles enter the tree just above the ground or about the root 
crown. The burrow is begun in a bark fissure, about a fire callous, 
in a root crotch, or where the bark of older trees has been can cered 
by mistletoe. The presence of the beetles is indicated by granular 
pitch tubes about the base of the tree at the pointe of entrance. 
The brood gallery conltructed by the adults is usually less than 
18 inches long. Eggs are deposited along the sides of the burrow 
in great nwnberl (100 to 300). Ths lørvae or grubs feed on the 
cambium, side by side, so that the cambium layer is completely 
destroyed over a large irregular patch. 
Mr. G. A. Coleman, of the University of California, who 
acted as forester for the Company for 3 years and did effective 
work in controlling an outbreak which followed the burn of 1901, 
recommends the following treatment for trees not yet beyond 
recovery: 
For Field Conditions : 
Methos. 1. Strip the bark from the areas containing 
larvae, taking care to find all gallcriel 
by removing the dirt from around the root 
crown. Paint the tree with coal tar 
where the bark has been removed, to prevent 
attacks by fungi and other insects. Burn 
the bark containing the grubs. 
-71- 
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W.thoð A. Pare off the outer bark just 
enough to open the galleries. 
Force kerolene into the galleries 
by meane of a spring-bottom oil 
can with a long Ipout. If 
considerable bark il removed, paint 
with coal tar. The cost of thil 
treatment il given al lO centl per 
tree or Iturap. 
!!!.!: 
aluable 'tree.1!. .!J! f!:t:kl 
 
:!!: (1) Treat as above 
unless resulting ICBrI are undesirable. (2) Hydrocianic acid gal 
treatment -- Tie a painted canvas or gal-tight Iheet, 6' wide and 12' 
long, around the lower trunk, allowing it to Ipread out on the ground, 
after having cleared each gallery of pitch at the entrance. Plug the 
chink I around the top between the binding rope and the bark with lod, etc. 
Cover the bottom of the canvas with moilt earth, leaving a place to inlert 
the chemicals. Place an earthen vessel, containing 1 oz. of commercial 
lulphuric acid in 2 oz. of water, under the tent. Drop into this 1 oz. 
of Potassium cyanide (3B
) and tightly close the remaining opening. The 
treatment requirel about 12 houri. The treatment wae uled for 2 years 
lucceslfully on the Del Monte grounds and at Pacific Grove. The cOlt il 
about 25 cents per tree. 
Other Insects .-- Treel weakened by the above beetle, or 
from other caulel, are often attacked by two I
l, very dark brown 
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bcrk-beetlel, leis than 3/16 inchel in length, and nearly cylindrical, 
the poeterior portion of the body having an abruptly truncated 
appearance. Their preeer.ce il indicated by s=all holel in the bark 
and "I.. dUlt." These beetlee (Ipi plaltographu8 Hopk. and Ipi 
radiat8à Lec.) ulually only hasten the death of the tree. 
The pitch worm (Vesp
ima sequoiae H.Edw.) often dil- 
figurel large treel about gardenl or groundl. by cauling mA81eS of 
pitch to flow from crevicee of the bark on the trunk, ulua1ly S to 20 
feet from the ground. The larva of the moth named above bores into 
the cambium layer on which it feldl, thul cauling the flow of pitch in 
which it livel. Thele ma8sel of pitch may be ealily removed and the 
larvae destroyed in February or March. 


7. List 9.! Tree-form1Ei SÐeclee Found 
 the 
Del Monte Forelt 
The follawing have already been mentioned: 
Monterey Pine (Pinus radiata Don) 
Bilhop Pine (Pinul muricata Don) 
Monterey Cyprell (Cupreslul macrocarpa Hartw.) 
Gowan Cypresl (Cupre88ul goveniana Gordon) 
California Live Oak (Quercus agrifolia Neé) 
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The following trees, of little importance, have been 


noted: 


California Wax Myrtle (Myrica californica Cham.), an evergreen, 
often Ihrubby rel.mbling Rhododendron. 


White Alder (Alnul rhombi folia Nuttall), occurl Icantily along 
creek I. 


Nuttall Willow (5alix nuttallii sarg.) , Icattered throughout the 
forelt on high ground. 


Willow (Salix Ip.), ulually a Ihrub along creekl in the land hilli. 


Madrona (Arbutul menzielii Pur.h.), lingle small tree found near 
Presidio fence. 


8. Lilt ,g! Shrubs 


The following Ihrubl are important constituentl of 


chaparral areal: 


Manzanita (.Arctoltaphylol tomentola Dougl.). 
Manzanita (Arctoltaphylol sp.), low Ipeciel with _all lanceolate, 
Ihiny, glabroul leaves. 


California Lilac (Ceanothue thyrliflorus Esch.). 
Ceanothul (Probably Ceanothus rigidul Nutt.), OCCurl along the 
prelidio fence and ellewhere. 


Chaparral Broom (Baccharil pilularis DC). 
Chamise (Adenostoma fasciculat
 H. , A.). 
Black Sage (Salvia mellifera Greene). 


The following Ihrubs are found in thicketl or lingly: 
Poi Ion Oak (Rhu8 diverliloba T. A G.). 


Coffee Berry (RhL
ul californica Each.). 
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Red Berry (RhamnUI crocea Nutt.) 


Huckleberry (Vaccinium ovatum Pureh.) 


Salal or wintergreen (Gaultheria Ihallon Purlh.) 
Golden Chinquapin (Caltanoplil chrysophylla Hook., var. minor Benth.) 
Chriøt
al Berry (Heteromeles arbutifolia (Lindl.) Roam.) 
Cherry (Probably prunus demissa Walp.) 
Silk Talsel BUlh (Garrya elliptica Dougl.) 
California Wild Roee (RoBa californica C. ! 5.) 
Common Blackberry (Rubul vitifoliuø C. ! 5.) 


Gooseberry (Ribel speciolum Pursh.) 
Gooseberry (Species with smaller. paler flowerl than the above -- 
probably R. menziesii Purlh.) 
Currant (Ribel languineum Pursh. Y&r. glutinoeum Brew. , Watl.) 
BUlh Monkey Flower (Diplacus gultinosue Nutt.) 


Pea chaparral (Pickeringia montana Nutt.) 


Lupine (Lupinus cp.) 


Snow Berry (Symphoricarpus racemosul Michx.) 


Two Ihrubs of the family, Compositae. occur abundantly 


on the land hills and are important in retaining the dunes. 


9. List Û Gralsel 
The following list was taken from a paper by Mr. G. A. 


Coleman: 


Partial liut of grassel growing in the foreet and near 
Monterey, California (namee as they appear in the Botany of California), 


by E. K. Abbott. M.D.. Monterey. California: 
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Phalariø amethYltina Trin. 
Polypogon mcnepelienli8 Delf. 
Polypogon littoraiil Smith. 
AgroÐtis verticillata Vill. Bent GrasB. 
Ca.tridium aUltrale Beauv. Nit-Grael. 
Cal
agrostil baleutica Trin. Reed-B.nt-Grall. 
Stipa eminenl Cav. Feather-Graøl. 
Stipa setigera Prell. 
Danthonia californica Bolander. Wild Oat-Graøs. 
Avena fatuI Linn. Oat. 
Aira elongata Hook. Hair-Gras8. 
Aira danthonicidel Trin. 
Holcue lanata Linn. Velvet GraBI. 
Melica imperfecta Trin. Melic-Grals. 
Distichlie maritima Raf. Spike-Grall. 
poa annua Linn. Meadow-Grall. 


Canary grasi. 
Annual Beard GraBB. 


Poa stenantha Trin. var. Howelli!. 
Poa douglaøii Nees. 
Briza media Linn. Quaking-Grass. 
Briza minor. 
Festuca michroltachYB Nutt. 
Festuca myurul Linn. Fescue-Grall. 
BrOmu.B maxlmuB Delf. Brome-GraBI. 
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Bromu8 orcuttianu8. 
Lepturus cylindricus. 
Lolium perenne Linn. Darnel or Ray-Grasø. 
Lolia temulentum Linn. 
Hordeum nodosum Linn. Barley. 
Hordeum jubatum Linn. 
Elymus condensatus Linn. Lyme-Gra8ø. 
Elymus 8ibiricus Linn. 
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